Chronic nicotine treatment increases dopamine levels and reduces dopamine utilization in substantia nigra and in surviving forebrain dopamine nerve terminal systems after a partial di-mesencephalic hemitransection.
In order to further study the previously demonstrated protective action of chronic nicotine treatment on lesioned meso-striatal dopamine (DA) pathways, the following study was carried out on DA utilization in these lesioned neurons. Male Sprague-Dawley rats were partially hemitransected at the meso-diencephalic junction and treated with nicotine (0.125 mg.kg-1.h-1) by means of Alzet minipumps implanted subcutaneously for 2 weeks. The overall serum nicotine level obtained was 64.6 +/- 2.7 ng.ml-1. The results demonstrated that partial di-mesencephalic hemitransections produced a marked reduction of DA fluorescence (quantitative histofluorimetry) on the lesioned side in the nucleus caudatus putamen, anterior nucleus accumbens and posterior lateral tuberculum olfactorium. No significant effects were observed on the intact side. Furthermore, studies on changes in DA utilization as evaluated 2 h after tyrosine hydroxylase inhibition showed an augmentation in the alpha-methyl-(+/-)-p-tyrosine methyl ester (alpha-MT)-induced depletion of the DA stores on the hemitransected side in comparison with the operated side of the sham-operated animals. On the hemitransected side chronic nicotine treatment increased DA stores in the DA nerve terminals of the nucleus caudatus putamen and the posterior lateral tuberculum olfactorium. No significant effects were observed on the intact side. Following chronic nicotine treatment a marked and preferential attenuation of the alpha-MT-induced depletion of DA stores was seen in the various DA nerve terminal systems of the forebrain on the hemitransected side. In the substantia nigra reduced DA levels (HPLC) were demonstrated on the hemitransected side, while no effects on the non-operated side were observed. Also an increase of the alpha-MT-induced depletion of the DA stores was seen on the hemitransected side in comparison with the operated side of the sham-operated animals. In contrast, on the non-operated side an attenuation of the alpha-MT-induced depletion of the DA stores was found. Following chronic nicotine treatment the lesion induced reduction of the nigral DA stores on the hemitransected side was counteracted, as was the lesion induced increase in the alpha-MT-induced depletion of DA stores, which was replaced by a reduction of the alpha-MT-induced depletion of the nigral DA stores. However, on the non-operated side an increased DA depletion was observed after alpha-MT treatment in rats treated chronically with nicotine. Chronic nicotine treatment under the present conditions did not significantly alter serum levels of corticosterone and reduced prolactin serum levels in sham-operated rats.(ABSTRACT TRUNCATED AT 400 WORDS)